Ethanol blocks the cold-induced increase in thyrotropin-releasing hormone mRNA in paraventricular nuclei but not the cold-induced increase in thyrotropin.
The effects of a single intraperitoneal injection of ethanol (3 g/kg b.wt.) on the hypothalamic-pituitary-thyroid system was explored as a possible explanation of the hypothermic effect of ethanol. Serum thyroid hormones were significantly reduced by ethanol injection, but ethanol did not affect the cold-induced increase in serum thyroid hormones or thyroid-stimulating hormone (TSH). Since cold-exposure stimulates serum levels of TSH and thyroid hormones by stimulating thyroid-releasing hormone (TRH) release from neurons of the PVN, these findings demonstrate that ethanol did not block pituitary response to TRH or thyroid response to TSH. Paradoxically, ethanol increased cellular levels of TRH mRNA in the paraventricular nucleus (PVN), and blocked the cold-induced increase in TRH mRNA, suggesting that ethanol uncouples the regulation of TRH gene expression from the regulation of TRH release specifically in neurons of the PVN. Measurements of the effects of ethanol on TRH mRNA in thalamus, and beta-actin, vasopressin, somatostatin and corticotropin-releasing hormone (CRH) mRNAs in the PVN in addition to TRH mRNA revealed very specific effects of ethanol on the TRH neuronal system.